Relaxor ferroelectrics are a unique class of materials that can be identified by their high dielectric constants, low hysteresis, large electrostrictive strains, and diffuse paraelectric to ferroelectric phase transitions [1] . The outstanding electromechanical response of relaxor ferroelectrics is attributed to the presence of "polar nanoregions" (PNRs), nanoscale domains that coexist within normal ferroelectric domains. Although relaxors have been extensively studied, the structural and chemical origins of PNRs are not yet fully understood.
In this talk, we will present an investigation of local distortion and its relationship with local chemistry in the prototypical relaxor, Pb(Mg 1/3 Nb 2/3 )O 3 (PMN). In this perovskite structured material, the A sublattice contains Pb, while the B sub-lattice contains Mg/Nb at a 1:2 ratio. In addition to PNRs, chemical ordering has also been observed in PMN in the form of chemically ordered regions (CORs) which are ~2-5 nm in size. CORs can be characterized by a charge balanced "random site" model that assumes a 1:1 Pb(B I is a random mixture of (Mg 2/3 Nb 1/3 ) and B II contains only Nb [2] . Through the application of annular dark-field scanning transmission electron microscopy (ADF-STEM) in figure 1a, we identify distinct B I and B II positions across the image, as in figure 1b. As is evident, B I (blue circles) and B II (red circles) positions can be identified and classified into unique domains across the entire image, separated by antiphase boundaries (green circles). Further, we will discuss and justify the development of an "ordering metric", here defined as the standard deviation of local B-site intensities. Figure 1c highlights how highly ordered regions transition diffusely to less order. Minimum values of local ordering correspond to antiphase regions. These results are also discussed in the context of multislice STEM image simulations, where the effect of chemical fluctuations on the ordering metric is determined [3] .
The relationship between chemical ordering and local distortion is elucidated through the application of spatial statistics. Assuming a rigid B-sub lattice, we determine local A-site distortions as shown in figure 2a . The application of revolving STEM (RevSTEM) enables picometer precision when measuring distortions [4] . The square roots of the A-site distortions are then correlated with the local means and local standard deviations of the B-site intensities. Utilizing multiple linear regression and a Bayesian fit of a spatial linear model, non-random correlation between distortion and intensity is evident. Spatial correlation between A-site distortion and B-site intensity is then found to be ~1.5-2.0 nm, the expected size of a PNR (figure 2b). Finally, we will discuss the broad applications of these techniques and implications in the wider relaxor ferroelectric community [5] . 
